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l. Why particletracking?
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The Quantum Tracking Team
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Colliding particles to understand Nature

: ~Euture
i SLECircular’

. Collider =~

S N
%y ey
= -

.

Proton-proton collisions at the Large Hadron Collider (LHC) at CERN now.
Future: HighLuminosity LHC (HLHC) in 2027, Future Circular Collider (FCC)?



CMS Experiment at LHC, CERN
Data recorded: Thu Apr 5 01:18:00 2012 CEST
Run/Event: 190389 / 107592030

\ | Lumi section: 138
| Compact Muon Solenoid (CMS) detector

Collisions to:
A unveil the production mechanism of hadronic particles.
A to test with better precision the Standard Model of particle physics.
A to possibly discover new particles associated with physics beyond the Standard mod\f



Colliding 10 protons every 25 ns at LHC
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Luminosity : 10 34/cm?/s

20 events (inelastic collisions) / crossing
600 Million events /s

Beam energy : 7 TeV : 350 MJ

‘ =200m TGV @ 150 km/h

A Precision measurements and search for rare events require statistical precision.

A The LHC beam is constituted by 2&dMchesseparated by a time interval of 25 ns.

A The detected tracks are helicoidal in the magnetic field of the detector (if field uniform).
A Detector: 3D picture every 25 ns, i.e. 40xptures/s. But only 1¥s are recorded, 100 Th/s.




